Crotonaldehyde induces autophagy-mediated cytotoxicity in human bronchial epithelial cells via PI3K, AMPK and MAPK pathways.
Crotonaldehyde is an ubiquitous hazardous pollutant in the environment which can be produced naturally, artificially and endogenously. Acute exposure of crotonaldehyde was reported to induce severe lung injury in humans and experimental animals. However, the exact toxicity mechanisms of crotonaldehyde in organisms have not been fully explored. In the present study, we explored the role autophagy played in the cytotoxicity induced by crotonaldehyde in human bronchial epithelial cells (BEAS-2B), and the pathways that mediated autophagy, including the phosphatidylinositol 3-kinase (PI3K) pathway, the AMP-activated protein kinase (AMPK) pathway and the mitogen-activated protein kinase (MAPK) pathways, were examined and validated. We found that crotonaldehyde induced cytotoxicity and autophagy simultaneously in BEAS-2B cells, and blockage of autophagic flux significantly elevated the viability of BEAS-2B exposed to high concentrations of crotonaldehyde. Crotonaldehyde down-regulated the activity of PI3K pathway, and elevated the activities of AMPK and MAPK pathways. Pretreatment of specific agonist or antagonist of these pathways could inhibit autophagy and partly improve the viability. These results suggested that acute exposure of crotonaldehyde induced cell death mediated by autophagy, which might be helpful to elucidate the toxicity mechanisms of crotonaldehyde and contribute to environmental and human health risk assessment.